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Response to Arguments 

1. Applicant's arguments filed 02/16/2007 have been fully considered but they are not 
persuasive. 

Examiner's response: 

2. Applicant argues with regards to claim 14 that in Nakamura as shown in figure 4, a 
charge is transferred once as shown in Fig. 4B, and a different charge is transferred as shown in 
Fig. 4D and according to the present invention, as is apparent from Fig. 1 C, the charge 
transferred in the second transfer is a remainder of the same charge which was transferred in the 
first transfer. The Examiner respectfully disagrees. Nakamura teaches in figure 4a charge Ql 
being accumulated. In figures 4b and 4c, a part of the charge Ql is transferred by resetting and 
transferring the reset transistor 34 and transfer transistor 32 on respectively and other part Q2 is 
left in the detection node 33 (col. 6 lines 34-65). In figure 4d, the photodiode accumulates charge 
Q3. In figures 4e and 4f, charges Q2 and Q3 are added and then read out (col. 6 line 66-col. 7 
line 24, figure 5 and 6). Therefore charges are transferred by transferring a part of the signal 
charge (Q 1) and the other part (Q2), which was left from Ql to the floating diffusion detection 
node 33. Therefore part of the charge Ql is transferred and other part Q2 of the same charge is 
being transferred next along with newly added charge Q3. 

3. Applicant argues with regards to claim 14 that no reset of diffusion region takes place in 
between the two transfer steps. However Nakamura teaches in col. 8 lines 21-41 figure 8, 
applying a plurality pulses to the transfer switch 22 to transfer the signal charge completely so 
that no image lags or linearity problems will arise to the floating diffusion unit 26. A pulse phi 
(addr) follows in order to transfer the signal charge to the vertical line 28, See col. 5 line 64-col. 
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6 line 2. Therefore combining the embodiments of figure 4 and figure 8 of Nakamura, it would 
be obvious to one skilled in the art at the time of the invention to have been motivated to have 
used transferred charges Ql and Q3 without resetting as taught in col. 8 lines 21-41 figure 8 
when used in figure 4 of Nakamura in order to have no image lag thereby having an image which 
is better in quality when reproduced on a display device. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 14, 16 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakamura et al. (US Patent # 6,930,722) in view of Hiyama et al. (US Patent # 6,963,372). 
[Claims Hand 18] 

Nakamura teaches a driving method for a MOS type image pickup device having pixels each 
including a photoelectric conversion unit (figure 2 pixel 21), a transfer MOS transistor (22) for 
transferring a photoelectric conversion signal charges generated by said photoelectric conversion 
unit (21) to a floating diffusion unit (detection node 26) at an input terminal of an amplifier 
element (amplification transistor 23 inherently has a forward diffusion e.g. detection node 
present at an input terminal), wherein the image pickup device includes signal lines (28) 
outputting the amplified signal to a line memory (figure 1, line memory 12) arranged at each 
signal line (col. 5 lines 24-col. 6 line 2), comprising 
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a driving step comprising a. first step and second step, said first step being performed for 
applying a pulse to the transfer switch to transfer a part of the signal charges generated by said 
photoelectric conversion unit to the floating diffusion region, and said second transfer step being 
performed subsequently to said first transfer step, for applying a pulse to the transfer switch to 
transfer the other part of the signal charges generated by said photoelectric conversion unit to the 
floating diffusion, before reading out a signal from the pixel to the signal line (in figure 4a 
charge Ql being accumulated. In figures 4b and 4c, a part of the charge Ql is transferred by 
resetting and transferring the reset transistor 34 and transfer transistor 32 on respectively and 
other part Q2 is left in the detection node 33 (col. 6 lines 34-65). In figure 4d, the photodiode 
accumulates charge Q3. In figures 4e and 4f, charges Q2 and Q3 are added and then read out 
(col. 6 line 66-col. 7 line 24, figure 5 and 6). Therefore charges are transferred by transferring a 
part of the signal charge (Ql) and the other part (Q2) to the floating diffusion 33). 

Nakamura fails to teach no reset of diffusion region takes place in between the two 
transfer steps and no effective quantity of light is incident on the photoelectric device. However 
Nakamura teaches in col. 8 lines 21-41 figure 8, applying a plurality pulses to the transfer switch 
22 to transfer the signal charge completely so that no image lags or linearity problems will arise 
to the floating diffusion unit 26. A pulse phi (addr) follows in order to transfer the signal charge 
to the vertical line 28, See col. 5 line 64-col. 6 line 2. Since the dark signals are read after the 
light accumulated signals are readout there is no effective quantity of light incident on the 
photoelectric device . Therefore combining the embodiments of figure 4 and figure 8 of 
Nakamura, it would be obvious to one skilled in the art at the time of the invention to have been 
motivated to have used transferred charges Ql and Q3 without resetting and no effective quantity 
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of light incident on the photoelectric device as taught in col. 8 lines 21-41 figure 8 when used in 
figure 4 of Nakamura in order to have no image lag thereby having an image which is better in 
quality when reproduced on a display device. 

Nakamura teaches a line memory 12 (figure 1) and a MOS type image pick up device but 
fails to disclose a CMOS image pick up device that outputs the charges to a capacitor on a signal 
line and a switch element for controlling electric continuity of the signal line and the capacitor. 

However Hiyama teaches a CMOS image pickup device includes signal lines (VI and V2 
as shown in figure 13) outputting the amplified signal to a capacitor (CTN and CTS, figure 13) 
arranged at each signal line and a switch element (M5) for controlling electric continuity of the 
signal line and the capacitor (col. 14 lines 58-66, col. 15 lines 4-17, col. 5 lines 45-59). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention have a CMOS image pick up device that outputs the charges to a capacitor on a signal 
line and a switch element for controlling electric continuity of the signal line and the capacitor to 
be used in the system of Nakamura as a line memory in order to store the signal and reset and 
thereby to use the signal and reset to remove the fixed pattern noise in a CDS operation. 
[Claims 16 and 17] 

Hiyama teaches a phi. RES pulse (figure 15) being applied to a reset transistor (Ml), then the 
gate of the pixel amplifier M3 is reset. A signal phi. TX1 becomes high at time t75, and photo- 
charge is transferred to the gate of pixel amplifier (col. 17 lines 1-17) and thereafter the phi. 
SEL1 and phi. TS are changed to high at time t78 and photocharges are read out. The differential 
block 73 takes the difference between VIS to VnN and the corresponding noise signals V1N to 
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VnN, and sequentially outputs the differences as a voltage VOUT (col. 17 lines 35-47). This 
process is commonly known as CDS and the signals are called correlated signals. 

Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE -MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Yogesh K. Aggarwal whose telephone number is (571) 272-7360. 
The examiner can normally be reached on M-F 9:00AM-5 :30PM. 

7. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lin Ye can be reached on (571)-272-7372. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 09/625,843 
Art Unit: 2622 



Page 7 



8. 



Information regarding the status of an application may be obtained from the Patent 



Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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October 27, 2007 




LIN YE 

SUPERVISORY PATENT EXAMINER 



